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(54) ETCHING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an etching 
method wherein a fine pattern is formed safely on a 
silicon compound surface. 

SOLUTION: A thin liquid layer containing hydrofluoric 
acid and oxidizer is inserted between a silicon compound 
surface 1 and a window member 2 through which 
ultraviolet ray 1 1 is transmitted. The ultraviolet ray 1 1 is 
projected toward the silicon compound surface 1 
through the window member 2 side, so that at least a 
part of the silicon compound surface 1 is oxidized and a 
silicon oxide generated therefrom is removed from the 
silicon compound surface 1 using the hydrofluoric acid 
contained in the thin liquid layer. 
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ffil£ftttT#*j»*J!RIM-'& r * f£ £ 9 ftfffEv- y =i Vfb 
**MEBB©*tt< i fc-ffifcBKb*i*:3i:£ fcK, 

IB** 2 J WBc/!)3Wt;**«iii s ->yay* 10 

. [W*«3] SftiE»{b*Jtt, H2O2, H2SO4, HN 
O3, KNO3, KMnCU, K2Cr04, K2Cr20?.. 
AgzO, RXfiC uOi»b45Si 9xStf*b5'>#< £ • 

i"SS»*« l 3 ^v>Tn^ l «JcfBtt^3i 5/^ 20 

[»**5] S(Iia»^«Sfi, 3 0 0 nm-12 0nm 

[if *«6] iWfEB'ffltm, -y-^ri'T, ^3S, ^ 
S:t £^m<b -T <5» l.-HNI jftJS 5 <OWf 1 

30 

[0 0 0 1] 

[0002] 

■ [0 0 0 3] affi, xr^WW KSjRtt, ^< 

-CRlflWWt ic 5 te{b^fft¥&<7)iI/3 a* 

v-y ^^-/M Klt5±^M^ ^ - y ^10^10 

[0004] y r^f^^tyx^fy^ 

(R I E) fe^Srfflv^T^^ — >'3i5/5 L .Vj/S: i fT5*'& so 



(PEC) jfe*rfflv^»*^|i, u^* M*F5S"0fca 
[0 0 0 5] ±IE#feO{fefc* {k^tt* 

dSprtB"C*>5. b36»Lft^6>, ^<£>;£f?£te, C 1 F 3 # 
[0 0 0 6] 

Wb^*£«©*ffiWb^tt^fefc:J; 

[0 0 0 7] ±eM«AJCfc*Ttt3Jxfct> 
OTfc^ v-y =^b-fr**Bfc*«l/<^ — ^*rtfc*tt- 

[0 0 0 8] 

t^y =Wb-fr4fc«ffifc**«*rai»i-5 

««wi©iBfc^yft**itat^b»**^*»« 
«*^«es*. Kaww^b^ya^b-frttM^rtitf 

5>>y =>'KibftS:"»iftJl»^*^6 7 5/'(b7K3R»-Cffl 
IBv-y 3Vib-fr**B5^b»*i-5 r. 4: ?:#^i:-t5xc 

[0 0 0 9] ttSOiyfy^ftli, »<b#JS:5tia 

^flS*«l*B*r**fii- ^> - ^ ^ i o Ttt^CrflW S tb 
±StSS i02^co 2 oj;5i8»^5^ CO2 

<d± ite#x&mmm*t&mirz> 0 -x, sio 2 ^ 

[0010] Lfc^fe^ J; 5 y =1 yft&m 
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[0 0 1 1] ±i£LfcJz?(;L, **W<D;fr8:K::i3V*T 

&yomm k^y^\^Yk £ 9 5 - fc 

[0 0 1 2] £fc N #SB©*ft|CJ;5t, v-y=*Xb 10 
-£^3C7)^ y ^v^/lc, CI Fs^^NFs^^Oi^j: 

[oo.i 3] $t>\z^ '7fcmw<Djjm\zte\,^xiL v-y = 

Mt5^ k&-e$Zo L^oT, *SK^^^^>^' 
[0 0 14] 

[0 0 15] 011*. *«W^-3I1S»«^«531JX^ 30 
1 Oft Ar F l> — -9* <D £ 9 fc* 

[0 0 16] w<z>3£ftti 0te, SSi±jc«fc^C>n^.SS 
»»2io|lBi»i^%j|ii*gi*^jt (H«*-f) 

snmn ( 1 — it) 1 i*r, . 

£5***5?-*-^ If 1 3Tt-ftlfci, -t^iSlT^lR). 

[0 0 17] *mW<D-nMMMlc£Z>k, d 

[0 0 18] £i\ iKc< 4rt>-*^B* s *>y 

K^->y hvJ K©J;54'>y = so 



< it)-*©±B^^D = Wb^*T«jft£ftTi\h,li 

y 3 yft^ft^ 5> 4 6 Sfi"C* 5 t © 1 1 5. 
[0 0 19] SIC Xttl^>yaWb*«fc*B5fc, ? 
^ft^RKtlMbffJtfc^i-Saty^^^h-trjBTi- 
S e xyft ^ McJBv*fc;KaiMbJH'& UTtt, H 

2O2, H2SO^ HNO3, KNOa, KMnO^ K2C 
rO<, KzCrzO?, AgaO, MCuO^^lf^, 

rimso rKt>as-fb»jtt*a-cffl^rt>J:<s a- 
[0020] mm 1 <&vy 31 vfls***BicjR 

[0 0 2 1 ] rC0«tpJC N W2fix^tVF^ 
HUftSflMtSitS©-?, fK»»2li*#H»*raa-f5t>o 

■7 4b^ tf**syj±^ il/MiFEP^PFA^ ifoaW 

[0 0 2 2] **3, «^"Ctt*53ft«, ^35-**frriW3£# 
7^tt7 y <b**»fc: \ 7 * fc* V fi7 A 7 y it-* ? 

W»^feftSJB»tt2«:l»i3igL*fflLfc»*, fRSM* 

[0 0 2 3] _tl£££Sl Ofc/B^T* «6W*t2iW- 

^&3ttUflftt*#«|l l«rfi8iti-5, ±^!UfcJ: 

Sot, (H**T) ±Jc*¥^iB« 

[0 0 2 4] 4fc, -*#H»1 1 t t-Ctt, 30 
0 nm~ 12 0 n m<D&M&^~f Z> t,^D^^V^5 r. k & 

t'#5o r^Rft«lc*5V;T, *4x-eixoK<bJWtt*» 

ORlKttl 6 0 nm£AT"C&5fc*, 

3 0 0 n 1 6 0 n mTfci: t Sr#IS 

[0 0 2 5 ] ^COJ: 1 rojtJKl 2 k IT 

tt N Ar Fx^rv/-7l/-f\ K r F ^ -f , A 

r jidr^-^U— tf, Krx^rWU-f, F2 f , 



e2 , x^rv/-77y7', X e C 1 x^^^/, Arx 
[0 0 2 6] &Utt2Mfrbmmi KfattT&^j&l 1. 

u&v\, -tos*, s«i ^©(cra, 7*^**1 

[0 0 2 7] #*Jt»««c^v^T v ii 
1 0 0 - 1 0 y m^fcirt-C* 0\ ff 4 l< tt 5 0 
-2 0 /i m(?5«£lSrt-Cfe5o »ffiJi(Oi?$*S±fBt£Hrt 

[0 0 2 8] *jtlfc»tt^*5l>r. v 1 1 0^n^>/U 

- 100mJ/cm 2 ^lT^:tm 20 

L<, 5 0 0mj/cm 2 ^±T'fe6^t^J;^tL 

[0029] *jtJt»ta^*5v^Ta, 3»f$a<o*a«fcj6 

—If, Kr FxdrWU-f, Arx^^ u ^ K 

—if, Xez'x^vyy/, XeCl.x^^ 
!7\ Arx^v^^ Krx^fv'v^yy, Hg7 
>:t\ *V^4D2 7>^»*r«t«i-5ri:3ft«»*UV^ 
[0 0 3 0] ;lcd£3M, S^i^t^CTMI 

11 2 zfeEsn-t z z t iz. & v , nmm\c&v%$%ft 

mt&ir^z fc^-e#5, i~ftfot>\ Kv^y^-^u— 40 

[0 0 3 1 ] W±RWLfcJ;5Jc, *3BK»|B<B*8sfc 
*5^Tf4, ij/ft^i LTftfls:-Cf4«<»EfrdSfflV^ 

f4^*fBl c mft4r*Jffl Ititl^: LT^J&£*x6fc#), , 
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[ftttffil] BIT, *38«©»*«llwOV^r»H-*-6. 
[0 0 3 3] ±J{Lfc«5tSr*i-53Sfil OSrffiV^, 

[0 0 3 4] (SOMBl) *1\ S iCS«lliC7y 
{b7k*» (H2O : HF = 1 0:1) «TL, $ <b 
ic, -t©±fc+7r-f T^7^S5$B«-2$r«gbfc 0 .-f 
tefrh. ^JHBffaatfiJfflUr, S i CSS1 ^i^^r 

[0 0 3 5] El 1 (C^-r^g 1 0 Sr/fll^T, 

9Uf#K, f77^r^7^8«W2fll^P)SSffii:i 

LE(-A r F^iS^U— if— 3t 1 1^4 0 0mJ/cm 
2©x^-ftJ-ci 0 0 0 0i/3 y hffiML)t 6 ■£ 
Og*, 7 5ty^^D^(Dx^y^^^ 

[0 0 3 6] ftjb\ A r F^^r^U— if— %<Dftt>*) 
\ZK r F^^r^u— if— 3tSrfi8*tbfci: r 5, SiC 
'.£« 1 0>*Bt4» if* s> ^ >- ^ £ ft* 

[0037] mMM2) s i cmfai±ici§m<tykm 
7^ t yy^mmttom^m (h 2 o 2 : hf = i o : 

1) «r!TU Sblc, ^ <a±tc if :7.r^T;# 7*5833 

i Cfifil t*7r>f TXf7^iB»«2 4*s, iSSHbzK 
*«rlMb*Jfc IT^tSx^yh^fil^L 

[0 0 3 8] h 1 l-^i-^H 1 0 £/f^r, :o 

BCAr Fx^r^U- if— 3fe 1 1 £2 5 6 m J ■/ c m 
2(Ox*/U^«Jti 0 0 0 y hiWLfe 0 * 

[00,39] (HJ609 3-) s i 1 ±izi&mt*>m 

7k±7 yik7kmmt(Dt&&m (H2O2 : HF = 1 0 : 

»2«:«lLl ^a»S**5p]fflLT, S 

i CXSl tt77^7^«M'2^^ ifiBMfoK 

[0040] ftic, si 1 f^i"SSifi 1 0 ££§v>t, r. <d 

msm^s ^-yr^T^f^^^U2m^hm^m\zm 

ElCKr Fx^l/- if— ftl lHOOmJ/cm 
2(Oai^y^— *ffT-l 0 0 0 0 v-3 5/ KWlfc. * 
Og*, 12 0ty^hD^(^)x 7 fy^^| 

[0041] mmm*) a r Fx^wi/-f-*i' 
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[0 0 4 2] E]2rt\ ^B^^HJS^J^^^^y^V^ 

^ItV^^o ttlft2 1tt, ^i^^^^h^t/^ 

«Sl 1 £ LT7y^7K*K^r^A rF^v-vW— *f- 

[0 0 4 3] &m2 1M2 2*^(B6>^4J: 9 tC, at 
^ftyhM*^»l 1 LT7 ! /&***Xr;Ar 

fc. - 

[0 0 4 4] (Hft^J 5 ) S i CSJS 1 JimSMftgfc ( 9 

5%) tyyit?mm. (40%) k<om&m (h 2 s 

04 : HF = 1:1) ^ITl, £ fcl^ *:<D±\ZG$t 

[0 0 4 5] H 1 1 0 3rffiV>T, r<0 

r Fol^^U— if— yt 1 U4 0 0m]/cm 2 £Ox 
^A-^f — lOOOO^gyh HRtt b7c e ^t7)£* 

[0 0 4 6] (HJg«6) SiCSfilll:«*t7 5/ 

( 4 0 %) t <nm&m (H 2 0:HF=3 : 
1) SrflSTU £<bK:> : t<D±lz-9-7 7'<Ttf7Xf&n 
U2 Milt 1"4tot>\ *»*a**:W«L"-C, s 
i CSS 1 tt77^7^7^««»2 fcjtf, *$tK£^ 

[0 0 4 7] HlJC^-r^gl OSrffi^T, 

8wn*te, if^z-Yr^7^ffisu«'2«y^e ) s4R®^s 

ff^A r Fx^f^U- !f— *1 1 H50mJ/cm 



z^x^^-MTl 0 0 0 0 ^ hMlfco 
(DmW:. 8 0ty^Fn-^x.>fy^^^ 

[0 0 4 8] (IWJ7) SiClffil±l«(6 0 
.%) ^7y^b7k*K (4 0%) t^a-fr* (HNO3 : 
HF=1 : 1) SriBTU *<0±\Z.&W7ym 
2 trttKLfc. ^J»*gi*«r*iJ« 
■ It, S i CMl ^a^7y*«Hi8»#2 fig 

[0 0 4 9] EI 1 'l^fgll 0 4rJHl>t\ r CO 

IMfttC 3R7-ry«ttfliftAI}'2«l^e>X«S^SiK 

Id A r Fx#i/vl if— # 1 1 £ 6 5 Om J/c m 2 

9 O^y^ h.P^Wx^f y^^^f 

[0 0 5 0] (HJS#J8) Si-cfflSi±K:aK*j*. 
A**fR (1%) b7yfc*mm (4 0%) t 

(HNO3 : HF = 1 : 1) MTl, £ fetC, ^(D± 
20 {c*7r-<r^f7^«»»24r*«Lfc. i"*^*>, * 
at^lrfiJf IT, S i CS^li:t77^7^7^ 

[0 0 5 1 ] O lic^i-^g 1 o £ffl^T\ r CO 

■»-7r-<r^7^»««'2«^b*«ffi(j:a 

(EtwA r Fxaf-i/-7 u— if— ^£1 1^6 5 0mJ/cm 
2 ox^/l/^-SgT* 10000 V a y h ffiW U/Co * 
9 5^y^ hP-^ox y f y^^^i^ 

[0 0 5 2 ]' (Hftftl9) S i C«El±»ca^^#>- 

»*y^^7KS« d%) k.7v4k*mm (40%) t 

COS^JS (KM n O4 ■■: HF = 1 : 1) SrSLF U £h 
Id, *©JiJc*7T>rr*7^*»«-2«rtK»bife:. -T. 
4fc*>, %»fa«tr«fflLr, Si Ciffil tt77 
-<r^f9^J»««-2 »^^^»* U *A*iMt; 

[0 0 5 3] Ikl^s m l tc^-T^g 1 0 £r/8^t\ r 60 
40 aSfrfc *7r-<T^f7^SR»*t2«d*e*«ffi»cS 

tti^A r Fxdr^-7 V— if— 3t 1 1^6 5 0raJ/cm 
zox^/^eStl 0 0 0 0^/3 y'MltLfc. 
co^m, 1 2 hD-AOx 7 f y^f^H 

[oo5 4] (mmm io) sicssuc^pAi 

*D *A7k*« (1%) .t7yft**i (4 0%) tCO 
(K2 C r 0 4 : HF=1 : 1 ) ZWiT $ fe 
*0±Kl-J-7T>fT^9^«*»t2 4r««Lfc. -T 

so -YT^9^iR»fl-2 ids, ^pA8^ » ^^SrKftfflt 
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10 0 5 5] H 1 l^-fgig 1 0«rfflvyC\ C CO 

ttldA r F^f^L if— 5fc 1 1^6 50mJ/cm 

2©x*;u^-4f -CI 0 0 0-Oi/g y FBRItLfc. * 

[0 0 5 6] (Xttflll) SiCifilKl^DA 

(1%) i7yYb**K (4 0%) k 10 
©S^lS (Kz C r 2 O? : HF=1 : 1 ) &ffiT U § 

[00.5 7] ei i\z7jk-rmmi o^m^^x, z<o 

mzAr F^^rv-^U— if— 3t 1 1^6 5 0mJ/cm 
2 ^^-«Tl 0 0 0 0-> 3 7 FMl/Co 20 
<Oi»*, ' 1 1 0*Xf* h^-^<D^y^^^m^^M 

[0 0 5 8] (MMMl 2) S i CX«l_bKBMki8* 

(4 0%) iO^I (A 
g 2 0:HF=l : 1) &«TU £<bfC, -tCDJifc:^ 
7r>f T#7*A»»2>*jiLfc 0 -fftfc>*>, 
«*&*iJJBLt\ S i Cl«l irif 7/^7^7^^ 

[oo 5 9] EI i tc^i-^fi i o"frJBvvc; r<o 30 
ffigfl^ if7r-fT^5^a:ffl«-2ffiyd^S«ffi^S 

A r F:x3f f U— if— ft 1 1^6 5 0mJ/cm 
2 co^/u^r— MX' 1 OOOOVayh MM L7*c 0 

-fz>zk&x%ft 0 

[0 0 6 0] (HiS09l 3) Si C£jKl-hKBMb«37k 
*gr£ (1%) £:7s/<fbzk*R (4 0%) fcoa-fr* (C 
uO:HF=l : 1) SrjBT U ^^±Ct7 

t^LT, S iCS^Ut77^7^7^M# 40 

[0 0 6 1 ] i^l: s m 1 l-^-Tg® 1 0£rffiV>T, w CO 

EfcA r F^f-^u— if— ftl 1^6 5 0mJ/cm. 
Zco^^yU^— gSt'l 0 0 0 Of a y hflRJtLfc. * 

[0 0 6 2 ] W]14) S i CSRl ±.\zm7kb7 
yfcfcmWZ (4 0%) t(Om^m (H 2 Q:HF=3 : so 
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l) drills £ *©±fc-frj*535^f7^8t»» 
2«ilt L"C\ S i 

CS^I fc£jjW*;!f7**ttW2 JtoKSrBHbSI 

[0 0 6 3] fttc, m i ic^-j-gtsi o&ffl^r, rco 

^«5*^5^*««2«^bStEffiliaB: . 

|:Xe2 , x^-e7.y7'*llS:10»IIIBIilfc, * 
cofem> 3 0*-v^* hn— AO^s/^^^^SrH^ 

[0 0 6 4] (Hifeffii i 5 ) s i cl« i ±K:«IMb.* 

(3 0%) t7y-fk**» (4 0%) ^(OJS^iK 
(H2O2 : HF = 3 : 1 ) ^STl, S bid, *0±fc 

SMfefcfUELT, S i CStSl £ ^Jfc^lStf 7 

[0065] scicei 1 iz^-rmtti o£jbv>-c\ :o 
*rt^3j^7^«»*t2«A»e>atSBBfc«ii[ 

ICKrClxar^^yT 0 * (2 2 2 nm) 11^10 

[0 0 6 6] 16) SiNl«l -hfcilIMb* 

(3 0%) t7y^b*»» (4 0%) £<0?I^ 
(H2O2 : HF = 3 : 1 ) «TU S fefc,. ^co±iC 

[0 0 6 7] H 1 l^fgll 0£JB^t\ ^co 

^j*^3s^7^«»»2«id»e>ai;«ffikM 

tCA r F3Ldp-5/^U— ifjfel U6 5 0mJ/cm 2 (D 
i^yu=?— ?SSfl 0 0 0 Of 3 >;/ hfiRltLfc. -^<0|£ 
1 0 0*^^ hn— A©3i.y^^^»S*r3SE»-r 

[0 0 6 8] .(Sam«l 7) £JLT©*S^J:9, 

to 

[0 0 6 9] £i\ S i c**i±fciMMb***i 1 
5%O7Wb**R£<0Sft'&jK (H2.O2 :HF=10 : 
1) SriBTU £ibt^ ^©±|:t77^7#7^8» 

i cs«i ^^7r^r^7^S:?I5«-2 ia»^bzk 

10£^T\ wCOa/l^t-, f77^7^7^M# 
2{WJ*>P)SffiBkSiE^A r Fai^f^U— If— ft 1 1 

1 0 0 0 Of a y h^ltLfc 0 
[0 0 7 0] «±<E>«kfESrA"r Fi*^U-f-Jt 1 
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[oo7i] B3«, mw&<o^*ji>*?-&mb^y<? 

LT^6 0 Sfc, aU»3-0tt*lfc«l 7T#<b*bfc:r- 

[0 0 7 2] ®3(^i-J: **«9l 7fc£*t. 

[0 0 7 3) Ofctfcflll) S iCS«Srft^-rtl: 
IRSU ft^-rttSTo r r©Cl FjSUJI: 

i CSt5<7)^p(C^LT¥tT^5 Om J / cm 2 WK r 
[0 0 7 4] CI F 3 ->C 1 ' + 3F' 

^(Dtzmmz^ mmo&mzM x^xmmzK r f^* 

tfft*" 20Hzt'1 0 0 0 0^37 hl&tt-r* 

[0 0 7 5] £JL±'<0»fPSr, S^Cf^ltTTOtSKr 

fc. B) 3 tcii:2& 3 1 <t LT^tJ: ptc, 

[0 0 7.6] (JfcR#j2) S iCSSSrftW^rtl: 
ifc^U ^■■Y^— rtS:2 0 OT o r r (DNFjfl^ 

Xe2*7^**raHiti-S<Oi'4t^, S i CSffifD^ 
EKafrLTffiEKK r Fxdrv/7l — 1f3tft 2 OHzT' 
1 0 0 0 0i/3 -y hfl&WLfc. 



[0 0 7 7 ] W(0«Kr F^S^U— 0 s — 
[0 0 7 8 ] 

t, is ] J =2 >it^(0^.y^^V\^, C 1 F3^^>N 

v«t5: £ sfts pTUBT* ft. 
[0 0 7 9] 1-4fe*>, *«MCJ:5t, ->a =^b-fr 

-t-ryy. 

[@3] *»wosiiis«at/Hstt««c«a*si^v^*' 

(omtete^-ffyyo 
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2 

10-81 
l l ••■ 
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1 3 -ttitiT'f'f 
1 4v^7- 
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